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A  soil  working  element,  in  particular  a  tine,  intended  for  a  soil  cultivating  machine. 

©  The  invention  concerns  a  soil  working  element  - 
(7),  in  particular  a  tine,  intended  for  a  soil  cultivating 
machine,  in  particular  a  soil  cultivating  machine  com- 
prising  at  least  one  soil  working  member  (3)  which  is 
rotatable  about  an  upwardly  extending  axis,  the  soil 
working  element  (7)  having  a  downwardly  extending 
active  portion  (8).  The  free  end  of  said  active  portion 
(8)  of  the  soil  working  element  (7)  at  the  side  located 
at  the  rear,  taken  in  the  direction  of  rotation  of  a  soil 
working  member  (3),  is  provided  with  a  bulged-out 
portion  (10).  The  said  bulged-out  portion  (10)  ex- 
tends  over  at  least  substantially  one-sixth  of  the 
length  of  the  active  portion  (8). 
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A  SOIL  WORKING  ELEMENT,  Hi  PARTICULAR  A  TINE,  INTENDED  FOR  A  SOIL  CULTIVATING  MACHINE 

The  invention  concerns  a  soil  working  element, 
in  particular  a  tine,  intended  for  a  soil  cultivating 
machine,  in  particular  a  soil  cultivating  machine 
comprising  at  least  one  soil  working  member  which 
is  rotatable  about  an  upwardly  extending  axis,  the 
soil  working  element  having  a  downwardly  extend- 
ing  active  portion.  As  they  are  usually  moved  at  a 
high  speed  through  the  soil,  soil  working  elements 
used  in  machines  of  the  kind  set  forth  are  sub- 
jected  to  a  comparatively  high  degree  of  wear 
which  relatively  rapidly  reduces  in  particular  the 
effective  Jength  of  the  soil  working  element 

Using  the  construction  according  to  the  inven- 
tion,  it  is  possible,  as  has  been  proved  in  actual 
practice,  to  reduce  significantly  the  wear-induced 
shortening  of  the  active  portion  of  the  soil  working 
element  by  providing  the  free  end  of  said  active 
portion  of  the  soil  working  element  at  the  side 
located  at  the  rear,  taken  in  the  direction  of  rotation 
of  a  soil  working  member,  _with  a  bulged-out  por- 
tion.  It  has  been  found  that  the  presence  of  this 
bulge,  which  contains  additional  material,  in  par- 
ticular  has  a  strongly  inhibiting  effect  on  the  wear 
causing  shortening  of  the  active  portion  of  the  soil 
working  element. 

For  a  better  understanding  of  the  invention  and 
to  show  how  the  same  may  be  carried  into  effect, 
reference  will  now  be  made,  by  way  of  example,  to 
the  accompanying  drawings,  in  which: 

Figure  1  is  a  plan  view  of  a  soil  cultivating 
machine  comprising  soil  working  elements  accord- 
ing  to  the  invention; 

Figure  2  is  a  sectional  view,  to  an  enlarged 
scale,  taken  on  the  line  II  in  Figure  1  ; 

Figure  3  is  a  partly  sectional  view  of  a  holder 
for  the  soil  working  element  and  a  view  of  a  soil 
working  element,  taken  in  the  direction  of  the  arrow 
HI  in  Figure  2; 

Figure  4  is  a  sectional  view,  taken  on  the  line 
IV-IV  in  Figure  3; 

Figure  5  is  a  sectional  view,  taken  on  the  line 
V-V  in  Rgure  3; 

Figure  6  is  a  sectional  view,  taken  on  the  line 
Vl-VI  in  Rgure  3; 

Rgure  7  is  a  sectional  view,  taken  on  the  line 
VII-VII  in  Rgure  3 

The  implement  shown  in  the  drawings  con- 
cerns  a  soil  cultivating  machine,  in  particular  for 
preparing  a  seed  bed. 

The  machine  comprises  a  box-like  frame  por- 
tion  1  which  extends  transversely  to  the  direction  of 
operative  travel  A  and  in  which  the  upwardly  di- 
rected,  preferably  vertical,  shafts  2  of  soil  working 
members  3  are  bearing-supported  equidistantly, 
preferably  spaced  apart  by  25  cms.  Each  of  the 

soil  working  members  3  comprises  an  at  least 
substantially  horizontal  carrier  4,  which  is  fastened 
to  that  end  of  a  shaft  2  projecting  from  the  under- 
side  of  the  frame  portion  1  and  at  its  ends  is 

5  provided  with  a  holder  5  accommodating  the  fas- 
tening  portions  6  of  downwardly  extending  soil 
working  elements  7  in  the  form  of  tines.  The  centre 
line  of  the  fastening  portions  extends  at  least  sub- 
stantially  parallel  to  the  axis  of  rotation  of  a  soil 

ro  working  member  3.  Each  of  the  tines  7  has  an 
active  portion  8  which  joins  the  fastening  portion  6 
and  is  trailing"  relative  to  the  direction  of  rotation  of 
a  soil  working  member,  whereby  the  longitudinal 
centre  line  of  the  active  portion  includes  an  angle 

rs  of  approximately  8°  with  the  longitudinal  centre  line 
of  the  fastening  portion  6.  The  fastening  portion  6 
is  locked  at  the  ends  of  a  carrier  4  relative  to  a 
holder  5  by  means  of  projections  9  at  its  lower  side 
and  a  nut  9A  at  its  upper  side.  Taken  in  the 

20  direction  away  from  the  connection  to  the  fastening 
portion  6,  the  active  portion  8  of  a  tine  7  substan- 
tially  tapers  towards  its  free  end,  its  cross-section 
being  at  first  at  least  substantially  round  and,  to- 
wards  its  end,  merging  into  a  rectangular  cross- 

25  section  with  rounded  corners.  The  active  portion 
has  a  rib  at  the  front  side,  taken  in  the  direction  of 
movement  through  the  soil.  The  free  end  of  the 
active  portion  8  of  a  tine  7  is  provided  at  its  rear 
side,  taken  in  the  direction  of  rotation  of  a  soil 

30  working  member  3,  with  a  bulged-out  portion  10 
which  from  said  free  end  (see  the  broken  line  in 
the  drawing)  extends  upwardly  over  a  length  equal 
to  approximately  1/6  of  the  length  of  the  active 
portion  8  and,  from  the  active  portion  extends  in 

35  the  shape  of  a  fin  via  a  recess  formed  by  a  shallow 
groove  11  (Rgure  8).  Initially,  the  bulge  10  extends 
from  its  bottom  side  via  a  rounded  portion  some- 
what  to  the  rear  and  subsequently  merges  into  the 
active  portion  8  via  an  upwardly  extending,  at  least 

40  substantially  straight  side  (Rgure  3). 
As  is  furthermore  apparent  from  Rgure  3,  the 

shallow  groove  11  extends  over  at  least  substan- 
tially  two-thirds  of  the  height  of  the  bulge  10.  In  a 
vertical  position  of  the  fastening  portion,  the  lower 

45  side  of  the  tine  is  in  a  horizontal  position,  which 
results  in  the  bulge  10  becoming  drop-shaped,  as 
is  shown  in  a  side  view  in  Rgure  3.  The  bulged 
portion  extends  rearwardly  over  a  length  equal  to  at 
least  substantially  half  the  length  of  the  longest 

so  side  of  the  rectangular  cross-section  of  the  active 
portion  8  in  that  region.  As  has  been  proved  in 
practice,  the  bulged  portion  made  and  constituted 
as  described  in  the  foregoing  provides  a  wear 
resistance  of  the  tine  that  is  significantly  higher 
than  that  of  the  prior  art  tines,  whilst,  due  to  the 
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fact  that  the  additional  material  contained:  irr  the 
bulged  portion  extends  upwardly  from  the  free  end 
of  the  tine  over  a  relatively  short  distance,  the- 
power  required  for  moving  the  active  portion 
through  the  soil  is  hardly  increased. 

As  has  been  found  in  practice,  the  tine,  the 
active  portion  of  which  is  provided  with  the  bulged- 
out  portion  10,  is  particularly  resistant  to  a  reduc- 
tion  of  its  length,  which  was  found  to  be  approxi- 
mately  half  the  length  reduction  of  tines  without  a 
bulge.  The  ends  of  the  box-like  frame  portion  1  are 
closed  by  plates  12,  which  extend  in  the  direction 
of  operative  travel  A  and  are  directed  upwardly. 
The  front  ends  of  the  plates  12  are  provided  with  a 
bolt  13,  about  which  rearwardly  extending  arms  14 
are  freely  pivotal,  said  arms  being  individually  ad- 
justable  and  lockable  in  a  plurality  of  positions  at 
the  rear  sides  of  the  plates  by  means  of  an  adjust- 
ing  device  15.  A  roller  16,  in  this  embodiment  in 
the  form  of  a  cage  roller,  is  arranged  freely  rotatab- 
ly  between  the  ends  of  the  arms  14.  Within  the 
box-like  frame  portion  1,  each  of  the  shafts  2  is 
provided  with  a  pinion  17,  the  arrangement  being 
such  that  the  pinions  on  the  shafts  of  adjacent  soil 
working  members  3  are  in  driving  connection  with 
each  other.  Near  its  centre,  the  shaft  2  of  a  soil 
working  member  3  is  extended  upwardly  and 
reaches  by  means  of  this  extension  into  a.gear  box 
18.  Within  the  gear  box  18  the  extension  is  in 
connection  via  a  conical  gear  wheel  transmission 
with  a  shaft  which  extends  in  the  direction  of  oper- 
ative  travel  A,  the  said  shaft  via  a  speed  variator  19 
arranged  at  the  rear  side  of  the  gear  box  being  in 
connection  with  a  shaft  20  which  extends  in  the 
direction  of  operative  travel  A,  is  located 
thereabove,  and  projects  from  said  gear  box  at  the 
front  side.  The  end  of  the  shaft  20  projecting  from 
the  gear  box  can  be  coupled  to  the  power  take-off 
shaft  of  a  tractor  via  an  intermediate  shaft  21  .  Near 
the  centre  of  the  frame  portion  1  ,  a  coupling  trestle 
22  is  mounted  for  coupling  of  the  machine  to  the 
three-point  lifting  hitch  of  a  tractor. 

The  machine  described  in  the  foregoing  op- 
erates  as  follows: 

During  operation,  the  machine  is  coupled  to  the 
three-point  lifting  hitch  of  the  tractor  by  means  of 
the  coupling  trestle  22  and  each  of  the  soil  working 
members  3  can  be  rotated  via  the  intermediate 
shaft  21  and  the  above-described  transmission, 
whereby  adjacently  located  soil  working  members 
3  cultivate  overlapping  strips  of  soil  by  means  of 
the  soil  working  elements  7  which  extend  downwar- 
dly  and  are  in  the  form  of  tines.  Hereby  the  active 
portions  8  of  the  tines  7  of  the  soil  working  mem- 
bers  3  move  through  the  soil  in  such  a  manner  that 
these  active  portions  are  trailing.  As  has  been 
mentioned  before,  it  has  been  found  in  actual  prac- 
tice  that  it  is  in  particular  the  "longitudinal  wear"  of 

an  active  portion  8  of  a  tine  7  that  is  significantly 
reduced,  so  that,  owing  to  the  bulged-out  portion 
10  provided  at  the  rear  side  of  the  free  end  of  each 
active  portion  8  of  a  tine  7  and  containing  addi- 

s  tional  material,  the  useful  life  of  the  tine  is  in- 
creased  considerably.  Since  the  bulge  10  extends 
upwardly  over  only  approximately  1/6  of  the  length 
of  an  active  portion  8  from  the  free  end  of  the  tine, 
it  is  achieved  that  the  power  required  to  move  the 

to  active  portion  of  the  tine  through  the  soil  is  hardly 
increased,  whilst  in  addition  a  maximum  of  wear 
resistance  of  the  said  portion  of  the  tine  is  obtained 
with  a  minimum  of  additional  material. 

The  invention  is  not  limited  to  the  features 
T5  described  in  the  foregoing,  but  also  relates  to  all 

the  details  shown  in  the  drawings  whether  they 
have  been  described  or  not. 

20  Claims 

1.  A  soil  working  element  (7),  in  particular  a 
tine,  intended  for  a  soil  cultivating  machine,  in 
particular  a  soil  cultivating  machine  comprising  at 

25  least  one  soil  working  member  (3)  which  is  rotat- 
able  about  an  upwardly  extending  axis,  the  soil 
working  element  (7)  having  a  downwardly  extend- 
ing  active  portion  (8),  characterized  in  that  the  free 
end  of  said  active  portion  (8)  of  the  soil  working 

30  element  (7)  at  the  side  located  at  the  rear,  taken  in 
the  direction  of  rotation  of  a  soil  working  member  - 
(3),  is  provided  with  a  bulged-out  portion  (10). 

2.  A  soil  working  element  as  claimed  in  claim 
1,  characterized  in  that  the  bulged-out  portion  (10) 

35  merges  into  the  active  portion  (8)  substantially  via  a 
recessed  portion. 

3.  A  soil  cultivating  element  as  claimed  in  claim 
2,  characterized  in  that  the  recessed  portion  is  a 
groove  (1  1  ). 

40  4.  A  soil  working  element  as  claimed  in  any 
one  of  the  preceding  claims,  characterized  in  that 
the  bulged-out  portion  (10)  extends  at  the  free  end 
of  the  active  portion  (8)to  the  rear  over  a  distance 
which  is  at  least  substantially  half  of  the  largest 

45  dimension  of  the  cross-section  of  the  active  portion 
(8)  in  that  region. 

5.  A  soil  working  element  as  claimed  in  any 
one  of  the  preceding  claims,  characterized  in  that, 
taken  from  the  free  end  of  the  active  portion  (8), 

so  the  bulged-out  portion  (10)  extends  over  at  least 
substantially  1/6  of  the  length  of  the  active  portion  - 
(8). 

6.  A  soil  working  element  as  claimed  in  any 
one  of  the  preceding  claims,  characterized  in  that, 

55  at  its  side  remote  from  the  active  portion  (8),  the 
bulged-out  portion  (10)  initially  extends  rearwardly 
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via  a  rounded  portion  and  subsequently  merges 
into  the  active  portion  (8)  via  an  at  least  substan- 
tially  straight  side. 

7.  A  soil  working  element  as  claimed  in  any 
one  of  the  preceding  clams,  characterized  in  that  s 
the  longitudinal  centre  line  of  the  fastening  portion  - 
(6)  includes  an  angle  with  the  longitudinal  centre 
line  of  the  active  portion  (8)  and  the  bulged-out 
portion  (10)  is  present  at  that  side  of  the  active 
portion  (8)  which  is  most  remote  from  the  extension  w 
of  the  longitudinal  centre  line  of  the  fastening  por- 
tion  (16). 

8.  A  soil  working  element  as  claimed  in  any 
one  of  the  preceding  claims,  characterized  in  that, 
from  its  transition  into  the  fastening  portion  (6),  the  75 
active  portion  (8)  tapers  towards  its  lower  free  end 
and  has  at  this  free  end  an  at  least  substantially 
rectangular  cross-section,  the  bulged-out  portion 
(10)  joining  the  shortest  side  of  the  rectangular 
cross-section.  20 

9.  A  soil  working  element  as  clamed  in  any 
one  of  the  preceding  claims,  characterized  in  that 
the  lower  side  of  the  free  end  of  the  active  portion  - 
(8)  extends  at  least  substantially  horizontally  when 
the  fastening  portion  (6)  is  in  its  vertical  position,  25 
the  arrangement  being  such  that  the  bulged-out 
portion  (10)  becomes  drop-shaped. 
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